Specifications TableSubjectMaterials Science (General), EngineeringSpecific subject areaCivil and Structural EngineeringType of dataTable, Image, figure, text fileHow data were acquiredPhysical, mechanical and durability tests at the age of 7, 28 and 90-days of hardening. DataFit curve fitting (nonlinear regression) and data plotting software were used to analyze the experimental measurements.Data formatRaw, analyzedParameters for data collectionFive different mixture groups composed of high amount of marble powder (60--100% by weight) waste and cement were used to prepare the composites. The water to binder ratio was kept constant at 48%. The composites were tested at 7, 28 and 90-days of hardening.Description of data collectionData was obtained from laboratory experiments at the age of 7, 28 and 90-days of hardening by mini slump, water absorption, dry unit weight, porosity, unconfined compressive strength, flexural strength, ultrasonic pulse velocity and weight loss by sodium sulphate tests.Data source locationTR- 10 Turkey, Lefke, Northern CyprusData accessibilityThe all data herein and supplementary files are all available within this article.Related research articleAydin, E; Hasan A.Ş, High-volume marble substitution in cement-paste: towards a better sustainability, J. Cleaner Prod. 2019, 237C, 10.1016/j.jclepro.2019.117801**Value of the Data**•The dataset in this article can be used to examine the physicomechanical properties of pure marble cement paste composites.•The researchers can design their mix proportioning methods to investigate the durability properties of pure pastes.•The other industrial wastes can be utilized using the same methods here to investigate the microstructure of pure marble cement paste composites.•This dataset provides sustainable building products for the construction sector.•The dataset can be used as an alternative binder for cement production.

1. Data {#sec1}
=======

The data comprised fresh and hardened properties of the marble-cement paste composites. Pure cement paste composites were prepared on a laboratory scale. The composites were then evaluated based on the mini-slump test, as shown in [Fig. 1](#fig1){ref-type="fig"}a for workability. The produced marble cement paste samples are shown in [Fig. 1](#fig1){ref-type="fig"}b. This data article presents dry unit weight (DUW), porosity, water absorption, unconfined compressive strength (UCS), flexural strength (FS), weight loss by sulphate solution and ultrasonic pulse velocity (UPV). The data were divided into four categories based on physical, mechanical, durability and quality tests. [Table 1](#tbl1){ref-type="table"} shows all data measured during this research. [Fig. 1](#fig1){ref-type="fig"}a shows the mini-slump test for workability (first category). Mini slump can help researchers identify the consistency of the mixtures. The method is easy to apply, especially for pastes and mortars. The fifty cubic millimetres of produced samples during this research are shown in [Fig. 1](#fig1){ref-type="fig"}b. In all Figures, M denotes marble dust and C denotes the cement. The numbers represent the mass percentages used in mixture proportioning. [Fig. 2](#fig2){ref-type="fig"}, shows dry unit weight values for all mixture groups. The second category of data presented in [Fig. 3](#fig3){ref-type="fig"}, [Fig. 4](#fig4){ref-type="fig"} represents durability performance at 7, 28, and 90 days of hardening. Porosity and water absorption measurements shown in [Fig. 3](#fig3){ref-type="fig"}, [Fig. 4](#fig4){ref-type="fig"} were chosen as durability parameters to classify the produced samples. [Fig. 5](#fig5){ref-type="fig"}a shows the compressive and flexural strength test set-up used in this research. [Fig. 5](#fig5){ref-type="fig"}b shows the selected samples immersed in a sulphate solution. In the third category tests, UCS and FS test measurements are presented in [Fig. 6](#fig6){ref-type="fig"}, [Fig. 7](#fig7){ref-type="fig"}. The fourth category concerns the quality evaluation of produced samples presented in [Fig. 8](#fig8){ref-type="fig"}, [Fig. 9](#fig9){ref-type="fig"} based on the 7, 28, and 90 days of hardening. Additionally, two excel worksheets are provided to help researchers calculate weights and calculate the specific gravity, water absorption, and porosity values. Items highlighted in yellow should be entered during laboratory studies. More detailed information can be found both in [supplementary Excel files](#appsec1){ref-type="sec"} accompanying this article and in Refs. [@bib1], [@bib8].Fig. 1(a) Mini-slump test for workability. (b) Selected samples.Fig. 1Table 1All measured data at 7, 28 and 90 days of hardening periods.Table 1AnalysisCuring time (days)M0C100M100C0M80C20M70C30M60C40DUW (kg/m^3^)71470152015051425141028119512901215119511509010001232116511001095Porosity (%)73539373634282837,235,134,633,29024,533,231,330,729,4WA (%)72232,628,22624,22818,329,226,525,322,79015,825,623,222,320,2UCS (MPa)714,232,957,269,8212,472818,754,039,7213,2516,649028,636,9514,4821,2426,45FS (MPa)71,880,41,031,451,72282,620,591,411,822,25904,010,972,152,833,51Mass loss (%)712,516,2115,714,812,92810,4814,1213,4112,910,55909,8112,8812,2311,1210,07UPV (m/s)73305316532453310339528345833673390346735529039033702378039814012Fig. 2Dry unit mass versus for high-volume marble-cement paste composites at 7--28--90 days of hardening.Fig. 2Fig. 3Porosity values for high volume marble-cement paste composites at 7--28--90 days of hardening.Fig. 3Fig. 4Water Absorption values for high volume marble-cement paste composites at 7--28--90 days of hardening.Fig. 4Fig. 5(a) Strength testing set-up. (b) Sulfate testing of selected samples.Fig. 5Fig. 6Compressive strength values for high volume marble-cement paste composites at 7--28--90 days of hardening.Fig. 6Fig. 7Flexural strength values for high volume marble-cement paste composites at 7--28--90 days of hardening.Fig. 7Fig. 8Mass loss by sodium sulfate for high volume marble-cement paste composites at 7--28--90 days of hardening.Fig. 8Fig. 9Ultrasonic pulse value for high volume marble-cement paste composites at 7--28--90 days of hardening.Fig. 9

2. Experimental design, materials, and methods {#sec2}
==============================================

The data presented herein were obtained by blending a high amount of marble with cement. No treatment was applied to marble powder that was used directly in mixtures proportioning to achieve better sustainability. First, the actual water content of the marble powder was determined and subsequently, the amount of water in the composites was adjusted for every mixture groups. The laboratory-produced composites were designed as pure paste, i.e., no fine or coarse aggregate was available in any of the mixture proportioning. The water to binder ratio for all groups was kept constant at 48%. This value was optimized based on previous studies [@bib2], [@bib3], [@bib4]. Five different mixture groups were prepared. The reference group was designated as M0C100 (marble weight was considered as zero and weight of cement was considered as 100%). Similarly, the mixture group M80C20 comprised 80% marble powder and 20% cement. Composites were cast in 50 mm cubic formwork and 40 mm × 40 mm × 160 mm prismatic molds. The prepared samples were tested at 7, 28, and 90-days of hardening. Composites were evaluated based on the ACI report [@bib5] and ASTM standards [@bib6], [@bib7]. The detailed mix proportions, experimental setup, and information can be found in Ref. [@bib1], and datasets can be found in Ref. [@bib8].
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